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[HUH] ^•Y^/^tbSSr^]±$^T^>*g:e : C^^±i- 
ten- SLR<K3S*3itr* 2*«»j*Sii. n- SUfrfbS* 

4a, 4b«$tltl^ 0 ^-^«3a, 3 b (O 
IiSm^/-^I^4a, 4 b t n" M^MfcSSi 

^ t c g 2 t £3? c Jt 5 t: o ii 5 $ 

%3a, 3b*5i(/y-^S«4a, 4 b KHgtti" 5 £ 

i «^ntv^ 8 



<000i> a 




1 

s ± 9 t>»v ^js 1 til© y-*«* . 

Su |E^<— * ffit§E E£B tr 23 <,> X MIE y — * m^L t SftfE 

* 1 iisw^tiix * -> ^ /um t ^ c ± 5 k 
tuia^" f wmm<o ±\z mi& ztitz y — hmffit, 
[if 2 ] it 1 iztzm<omitmm*m&'gimi.z 
3 ] if #ib 1 \z&m<omitMm*m&mmiz 

m&&co (0001) Sim, Xfi, ffiv^ffi^f®^* 

-0) a wxh^m^m^m-wmm.. 
[if ^gu 1 if*ii 1 izmm<Dmt&m*m&mmz 

iftfsss^^nf so k— ^> mm^tmm 

[11**1 5 ] HI** 1 KE*©£Hfc^**N*<*SS«K 

3 wtt*ra»:m<it$r> *jfe*sf-^^ei-*i^^ 
6 ] 5 izti.m<omt&**i*#&mz. 

HftfESfS 1 , m2RXim 3 «0{t*B"««fit«\ IME$»— N 

9M& b'i"f >mmzttLx±'n^,mzhh . tuts 
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[»** 7 ] it*^ 1 izettoMB&K^ttttSlIi:: 

ifttESf -r * /Hi ii. =t tr ^ =3r -> + /h&s * 7t ii-f 
ya a \z x mm. s n -c v * 5 1, <o x & 5 gnta* 

{So 

[»*« 8 J HS#gt 1 l=E*fc©«ft3***«WM*«K: 

^-^Wt y-^i«tt)W-5Kflaiii:, was* 
mt y— ^««s:«fiE-r5S'fts** s AC*a-efc9. aft 

20 

[»** 1 0 ] If 1 CIE^roW-HS**^*** 

ftftlE^ ffi ^ -y -t-^^ ii^ t° ^ -> -r I- X S H 
T*3 9, SftlE^ft:*«i^'fbll^f ^dr->^r/PSt 

[if *il 1 1 ] It** 1 ^IE*ro«^k^**3H*:K« 

30 fftlE^ffi^-y^yuati^f ^=^v' J r^J5S;*t-'C^fiS;$tu 
T*59. aWB^ffaiiS 4:^13**31^* *-> + /Hii: 

y— ^.ffi^^tti^-r-s^kftiR^ e HT-fo 

1 2 ] If *iS 1 l=E««3jR-fkS***#K« 

[»** 1 3 j tmtm. 1 2 \z^<omtmm^mwm 

40 ttlCioV^T, 

[if 1 4 ] nmtm. 1 2 ^tE*w^^s^**fr^ 

BtIIE-<-^IS^rol¥$?rl?< Lfcg|5^^tftfEy-^®* 

[if *i« 1 5 ] if #131 1 2 icE«w^kasf 

50 BtjfE^-.^IS^cW)l$S-)¥< Ut»#«r1!MEy-.*fWE 
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**#£«<£>±*ffi-hlw* ¥*#Stf±0fci6v*K— 

****«*>£*a5±K. ***** £ 5 t>ffi** k-'< 
xat* 

WE*ffi^**/WiG>«ffiiry- HftlKBfe^LTy— 40 
y— ^ittlr)6j*tSIit SHU*.*: 

[0001] 

[0002] 50 
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13, #Ht3*iR (S i C) coj: 5* J: 9fl5V^ 

SrffSi"5) y = ^o-5rix«t !9 t> 1 tfrSS < . tog 

»^J:0fc»l«f«±*>fXfc/h*<-t?#« CM. Bha 
tnager and B. J. Baliga, IEEE Transacti 
ons on Electron Devices 40, 645 (199 

3) mm) . 

[0 0 0 3] Sftii^SMWiiSiO, 

SLfcS iOj *>-t*LK:Ett1"* (N. Tokura, K. H 
ara, T. Miyajima, H. Fuma, and K. Hara, J pn. 
J . Appl. Phy. 34, 5567 (1995) #fig) • 

t^fcBR^tt^W^flEiXfcWWiftS (Hingorani and 
K. E. Stahlkopf, Scientific American 2 6 
9, 7 8 (1 9 9 3) #BS) 0 fiGoT, MO SlfiiiSrW 
t5MOSFET, I GBT, MO S M9f^ V * 9 3£ 

m*t> smmunzs ***** «ft 

[0 0 0 4] fcffU »r*t»^7 t ^-eJI8«f*ix5J:5 

%>s<X7 — F E T k£ x Fl/yfMOSFET^ > 
fO»^l/-tiMO S FETC0 2li<7)ii|^ftffl 
£;ft,5 0 v-y = ^Sfc-T-fctel^T* hl/yfMOSFET 
WJttt^^— ^iMO S F E T«it ± 9 tffi^TV ^ r. 
iktti-Tl-SfftWXVIIK^l-EiEMSnTt^ (B. 
J. Baliga, T. S yau, and P. V enkatraman, I 
EEE Electoron Device Letter 13, 42 7 
(1 9 9 2) #38) 0 huyfMO S F ET«5Stt, X 
l/-tlMO S F ETct 9 t»^iStt lWyf£K 

[0 0 0 5] H3 0W:* ft^ftftSKH^^fMOS 
FETSr*-t-»rffiB|-e*>So H 3 0 tc*5^T, n 4 Mm 
4fc3£***ffS*6 0(Dii:, n' Mj^^^^t^^f 

tffHSll, p" Mj^^bS^^t: 3 ^^V^/Hi6 2(D^ 
l&^bS^i^tf^ dev^^r^S 6 1 (C^^) h l^^^6 4^ 
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hm®6 6 l±ftSUK6 7 i:iT4f:b*LTl^o P* 
Mj^t^§^t 0 ^^v^/Ujf 6 2*5<fcl>*n + — 

igce 3 5 6 8#lfifi£*i5 <t t 

[0 0 0 61 ::^«ig<o»ff-oB8ii::. *5- * *J^T&1&W$. 

<D*mmmm\*. p£k<-**« (p* ssHts*^* 

I6 2i:tft^^5 0 />'l7-MOSFET<7?H:W-f2:*3 

^r, p^-<-;*«« (6 2) n^mvomstRxfimz 

<OK:»U ^**^jfi«#o*tt4fe*«tt* y— MB 

^t*?5o — jKWt-y- Kt«6 6t^tt*y *>y = ^a* 
;bn5o CT^tfv iE^y- h/^7^(D«^cti 

ISKi^ p t i^M ^ tit <i: t , n§y 

5o ^S^/l^-CrT Sy-^S«6 3iniKW 
Vffi^c (6 1) £#«ft»K:tt*eSft5o 114 

5 h i/yf6 4<D(Pjis^»oTia»sn^5jf y y = ^ 

[0 0 0 7] 6H-S i C^SfflS^, ft 2. 6Me 
V/cmtV^ltlrtt5 e L/^t^^b, ^CO^^giC 

tt, S i C<7}^nJ: 0 fc (il$^i:t$T') 3{«K< . 
gp*>, 7. 8MeV/cmT'fc^o ffiot, h^^6 

[0 0 0 8] 131^ MEDICI 40 

H*5lt5 M^yfMOSFET^tiH*ttSr*t. 1213 
ltC*3V^T«»*lltt*«*SB^b^E«lx (B3 0#SB) 
"Cfc6 a :<D03 1^b, h 6 4 (7)^ffl{3joV^T 

[0009] m$Mtt<7}3ii£^b. *oSHt;»rto 



iK&mn? \s—9?*7 bl/2-1/3 
lMeV/cml:lBHSih;5fc»til>5, USEE ft 

/4-l/9i:Sn5 0 *rO#«tt:, hu>^6 4(7)fflij 
^^-Vzn^y^^^ (R I E) {aot()|i^ f 

t^-Mfi/SiO, -c^yu-^^^ylff^&T 
[ooio] mb^^t^t-c^i^b/i/ 

-tSMOSFET&Iih ^U-tlMOSFET 
fl^S^^-^^Lfc^tm^^e H13 2 
fi. ^^(DKftSS^ l/ - tiMO S F E T Sr/TtSrffl 
H-e*>5o E)3 2lC*3t^T, n* s«ftS**ai(*** 

m$ft, n" ^>fb:Sm^t c ^^^-Y^ 7 1 COS^^ 
^»-«JtWrJ:5p- SltfMttS*'*— ***7 2*s± 

7 4 Sr^ury— M@ 7 5 3&SE«S*t, y-MEffi7 

y— *««7 7tfSE«£*i5fc£fcJw, iT seHb£* 

[0011] Wfca*tt*t»^a««*^#**wifi:l^ 

lWtyftASi:i9MSn5o tit, — ^rO 

iltli, ^" y U 3 y hl@ 7 5 }l*f LIE^/M 
TX&mU-tZts (S i O s ) 7 4<!:p- 

ft3S*^<— ^««7 2 ircolf-ra^fett^^— ^ffi«7 2 

ly-^ffi*7 3/1^^05giiItBotn- 
hffl* (71) N«^ 0 Ky7h«« (71) i:it 

[0 0 12] UL4^^ Wv*«Ht*«WRtf#ffi<D 
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SMIBU jglKl^u-tlMO S F EKDtyfi^ 
A*a>5F«*MS K-^^tvfcp" S^HfcS*'*— 

ffift^jEtt^Sr^tf (B. J. Baliga, Microelectr 
onic Engineering 28, 177 (1 9 9 5) # 
fig) 0 

[0013] 10 

*S:rtl±S*T*^*tt:*rrt!±-*-* r.i 
SrSflrT 5 r t iz h 5 o 

[0014] 

\wm*wk't *fc*><o^m 1 ke«w>*wk: 

[0015] rcDJ:5i;_, MOSFET»^-KSr, 
T^^&WK+SEIE^— KC0MO SFETCW: 

[0 0 16] X, *««o^*G*»Sfc*ffi^*-* 
[0017] ::t\ »*qi8^ffi«oJ:5iw, li*9 

* t- * * > ^ \z x m& £ jx, mz*m& 
mm t mtmm^ t c * * >- t -<—^ m*$, ty—x 

«*Sr**i-4«<ba*i:, ttE*B5^**A'Ji<0*ffc 
3S*03tt»*^*ft4toi:i-*i:J:v\ If* 

-So 

[0018] X. 11*91 oi:E*ot5l^ M#«i 
/uj| (ire t c ^ ^ ^ /ujbR* K t JBjbR $ n , HjE^aMfrS 

[0019] 11*91 i ^E*oi5{-, lf*9i 
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« £ ^Hk&Si^ tr* * > * <t ty-*m 

[0 0 2 0] rcDff*^8~l 1 0«t 5 K-x-tf^v'* 

[0 0 2 1 ] X> If #9 1 2 KEfcO <fc 9 SUfB-<- 

fcE*W>£5fc* B#9i 2 \ztsM<o9Ht^*m»» 
■lc*5V^T, ME^-*M«a>*S*r«< bfctta-*)* 

[0 0 2 2] X. 11*91 4twE«cC0ct lf*9l 

2KE«W«4fc£*¥*#S«K:tei^T. flflE^-^a 
[0 0 2 3] «9 , »*9 1 7 lwf£gc(D X 0 \Z % ¥*S 

a^no*** 9 *** i *ma^**#*««>*«aB± 

^bS^t e ^^riX^/WS60±t^ ^t3**J:9tt 
5*l*«S!o»ffi^^^««ria«b. 1 ^-<-^ 

— *W$MJ&R-**? Srfflv^T, ^lco-<— 

v^jBi*ma^y-^«**r**i"5 0 -toa, tif 
^-rsttfc^. -<-^ffi**5«fct>*y-^®«^«t-r 

5 y— ^««Sr»fiKi"5 0 

[0 0 2 4] r coi: ^ IT, 8 2^-^S«W 

l«*9l 2{cE*^^b3**^»(t3£«^*5V^T, StjE 
^«*OJ¥* *rff< Lfc«S^S:mEy-^««tli 

[0 0 2 5] Sfefc, lf*9l 6»^E*Oj:5^, If* 
*l*CE«0«ib3S**»#afi«^*5t^T, BtlE*ffi^ 
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[0 0 2 6] ^cnm&com&Jjfet it, 8 \Z 

E«oi5l:, ¥*SA£Hfc3£*± 3 * 5* l 

h igff £**T S JS l Mi^kt*^ t^^^>t a* 

«t & bavins i y-*«««:« 

J5£T5. tU, Sl^mS^^^rct^^ri/^/U 10 

fr^Lty- Kttfc»*t5 i t fei:, flfffi^-;** 
[0027] r©i5lct5i, 6*>*aMBs 

[0 0 2 8] 

(mi<vm&mm) sit* z<D%£w<nni&<owm*m 

[0 0 2 9] ill:, *Il^ii:^it^nft^ 
^^y^/lz-tSMOSFET (SS/^-MOSF 
ET) <^tSr[EEI&^To *f^^f^ 

[0 0 3 0] n* i!«ft:£*¥*#Sfi 1 tt, Tn^S^ 

T, n" M£*HbSlSi^ t c Jf t ^ 5 ) 2dq»I$*bT^ 
[0 0 3 1] ::t\ n + SLS^S**ai(*:*«il3J: 

tJ^n- S^tSi^t e l2(Oi:ra^ (0 0 0 l) Si® 

■fctfn" Mj^b&lSt^ t'JI 2<D±m& (1 1 2/<— 0) 40 
aliltti^o (0 0 0 1) Sil^fflW 

5fc(Sv^*DB*lB«K^#btb, (1120) a®£r/8 

[0 0 3 2] iT S^bSl^^t p e2 0^®eBtr4o^5 
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3 bOM«fc:J3tt*W*«#Ktt, -<-^ 

«4btOMlC*3lt5n S^bS*^t: c M2^J:^p 
' IjSftSf^-^««3a, 3 be^ffiSGtwilrT S 
S i CJB5^®12§ixTt^o *«*£3 

a, 3b(7)SI^{:^^Ty-^«4 a, 4 b £ n' 
M^b^^t c ^2£^KC^9Jrn" lSiC|5* 
lEg^tiTV^o r.^n" IS i CM5\±s ^t 0 ?*^ 

4>S£iftrt54H, 6H, 3 C<7)t<7}£/BV>5 0 ft> 

t*T^-r*A-*J*Jli LT«h£T5o KT, n" SSi 

[0 0 3 3 ] ^^T% iffif t^/^^i 5 CO K-^V 
hSStt, lX10 16 cm" 3 — 1X10 17 cm' 3 !^ 

SLKftiS*'*— 3a, 3 b <D K-^'y h*gg£AT 

[0 0 3 4 ] p* Mj^bS^~^Wc3 a , 3 

b. n* Sy- ^^i§Sc4a, 4 b ^OftffiSBtwJiDflgB 6 
a, 6b«$|itP5 9 -V t? if 5 <D ± 
00*3 cfctfiT iy-^i«4 a , 4b^±®i:(iy-h 

9 Ctltott^o «9tULTO (Low T 
emperature Oxide) jRflSfll V * biaTV x -5 0 ±Klf4 

y-7iiio«$^ y^iiio^n* sy 

-*««4a, 4 b teiU^p" ffij&'fttS*^— *«*3 
a, 3bi8Ul^ 0 n 4 £L9Hfc3**»#£ 

[0 0 3 5] ^JC, /^-^U-tSMO S F ET(7)S! 
^T«J:9i^, nl4H4fcli6H*fctt3C-S i CS 

jLi m-efc 9 , ^^ffi la* (0 0 0 1) Si®, Xtl, 

(112 0) aitfcSo aCIf 
S5/tm^n- I^^bS^^t:^ 2 ^x^^r«>t^ 

ffi (1) £lRl«C0|S B e 5 /J^#bn, nl4Hittt6Hi 
Tttt 3 C- S i Clt^5 0 

[ 0 0 3 6 ] -t ttv H3«r*Ti5^, n" M^bS 
^t s ® 2^±oSffft«*»CLTOBI2 OSrlfifib, ^ 

T, p" ®K4bS*^<— ^««3 a , 3bSrJKfi8;T5o 
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Xfi^ 1 X 1 0 1B cirT 2 -efc£ 0 
[0 0 3 7 ] LT012 0 Srl»SLfc«, HI 4 

£ 9 ^ n" S^LS^^fc: e ^2co±i-n" SCO 

y-^^titsia , C 3 H 

8 , H E /&ftffl£S: 1 6 0 0t^t5 o 

[0 0 3 8] g|#jBt#, Sl5^^-f*<t 5 tw, Slff^ 
yUxt e i5 0±^^«i^LT0§2 l^EIU, r 

HB*4a, 4 b ^Mt5o :<7)^WtyfiAM 10 
fj\ 7 0 0t, K— Xfifi 1 X 1 0 16 c m" 2 -efc^o 
[0 0 3 9] -t IT, L TOM 2 1 «rK**Lfc«, El 6 

Sr^:*^ t LTR I Eld ± t) n* — ^4 3, 4 
bo-Sfcitfp' SWMk**^-^**^ a , 3b£ 
J.y^^^UTDD(R56 a, 6bS:Mt5, 
RIE^tltCF 4 + O z SrfflV^o 
[0 0 4 0] Sbl:, LTOK2 2Srl»4LfcS, Hi 7 

ffi^tt: 10 8 otttSo 
[0 0 4 1] -tollL H)8 tc^i" J; 5 U:, f— hn&mm 

8fc*Lfc». LTOct9ftS*6»«9S:»fi£Uy— h*6 
WB7«r«5. £9l*U<f3:, »tli4 2 5tr^ 

9 , ^flg^i^ 1 0 0 OtOT^- A£r*T?o 

[0 0 4 2] -t LT, Hi 1 K^i" J: 5 t-, *»"T?tf>AJK 30 

i i ^IBM-r^o *fc. j&BlfeK: i o o ot^r^-^ 

[0 0 4 3] ^Oi:9^lT, /^-/U-tlMOS 
FET^tS. I^/^-yu-tSMOS 
FET^ffl (MiffO SrRWi-5o *MOSFETI« 

a , 3 b ^ffi^-^A-^t'Jf 5 tOBBOWmsK^Vv^ 

RO'SIf t tl 5 W !i y y ^ >^ 40 

its: t*s-c#s. 

[0 0 4 4] o*9, ^ : !Jyy ayy- hm^S^tt* 1 
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tt*BBft«ffiit: Kl—IS3 0tt»BBWtltSr 

3 0tt*B8*ttffiSr. *9->!)3yy-Hi8#Ku 
t°Jf 5^nl^^-r y T («■?■) ££miA*63-<<l£/E 
[0 0 4 5] »fEK93lwJ5!K *7«««c*5V^T, 
•>y nv^- h««8^J:9f^5>nfc«*^J:oT, m 
v/y n^*- h W8 Iw»UTjE^/M 7^ S:ft»t5 

y-h*6»»t (sio ! ) 7 tmm? 

^F-tt, n* ly^S«4a, 4b^bilf^r^ 
t'i 5 Uiif t t^i 5 ^ b n' M&HiM 

ixt 0 i2iliStl5o -t IT, rT M^k3S*^trS2 

(K5 7H*) n + a«ft^3fl 

[0 0 4 6] r^Oct 5 tw>Jf— hffi^8 t^lE^mff^TOD 

[oo4 7] **3, *x^-r **>ttfNKStt* sie^-r 

^JFET^tlirtatV^ (B. J. Baliga, " M 
odem Power Devices", Kreiger Press, Malaba 
r, Florida, 1 9 9 2 #!&) 0 
[0 0 4 8] r.<E>/ — -^y 3r-7Wffi^— KOf^^ 

C<D#f it 1:1*31 ^T. y— ^ ■ KW vBB^e*S:ttJf S 

^ie^bi^^v^7 , c^6iSv^^■^M^ bv\ /— ^y ^-^^ 
l/-tSMO S F E TIxf+(^^5V ^"Cffiffi ^ -5 ^ t s ^ 

O: mm. &xf#— hm,mt tt^s^^y *>y a 

[0049] 1000 sKA* hcoWJETT^^ffifitSr*/h 

-Y^/^t c ii 5 ^^^St^^F^WSS, p" Mikik&M 
-<-^SM^c3a, 3bMn' Sj^itSI*^- t c ® 2 CO^F 

[0 0 5 0] m 1 Olwttu liEEi:, niSif 
t c 8 5 0f^i, -toTWWiitttOtfHSr*^ Hi 
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K-^Lfc^^jo^xii, mm^^-^^^^m 5 

^WS<blTlX10 l7 cra'\ 1X10 16 c 
m\ lX10 15 cm'^U ^^y!i^^Fli 
8 i: LTnl^g)^ K-^L/c^^^Tte, Stffi 
^ ^ ^/u^t'm 5 (D^f&yo(Dife]g b LtlxiO ie cm 

[0 0 5 1 ] IU1 O^b. WBEtt, «ffi^ + -*/^tTJI 10 

WJET-IB <b t = Jf 5 £ ± 

[0 0 5 2] ~<D£?lC*mifo<0]&mX^ MOSM 20 

twBai-^*»ato5»if<75Baffl, v uv^mosfe 

(S. C. Sun and J. D. Plummer, IEEE. T 
rans. E lectron Device DE-27, 1497 (19 
8 0 ) #BS) o 

[0 0 5 3] naaSft^nfl5 8rffllr^ 

-t\^£V, ^-r*yu««^*fi»««i: p" SLgMfcEl 30 
^-<-^^jg 3a, 3 b 05^#B*«* fc S:«ffJ8-«I»-r 

«ESr«*.fc^l7— MO S F ETt#5>ft5 B o£ «9 , 
El 3 0, 3 2}:/Tt^SiC MOSFET cOfxtt 

^fc/<I7--MOSF ET£r . ^^kRt/p-^ 
-^««O^F«»*«SrjBS«tr*J»i-S r t ftv> 

5. 40 

[0 0 5 4] ^(^^(COl^rM^M^i~5 <t , 
/TtS i C$t8^ffiV^:yu—tlMO S F ETtttttt 

«7 2 i: y — ^ffl«E7 3Sr^jaLTt^OT% ^tvii 
A^nfcS i CS:lfc<kUT«fi6SnfcS i C/S i o 2 

^ibaoi6]±tta«)ftvs wttt3»LBi i 

<D ffi m t - & v * x i * 9- * * ^ fi £ K *n ffi ft ^ t = * * is -v / u 50 
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[0055] ^ns-e^fc^nift^jKiBToisrtote 

fcfc* ±a!bfc0-jT-t4, nff^iSMOSFETC 

[0 0 5 6] X, «ffi^**/loitfJi5<0ftfr9lw>f * 
>i£Alw<fc6S i CJg££3^TfcJ;V\> BP*>. H4C*3 
^TSSco±^^fc = ^^v/^^g5^ff^U7t75\ 

HI 1 SiCSfitI^tN 2 £ 

C125 Sr»J*bTfc ±V\> 

(»2coHJfe^jfi) $&2(onM<omi&$:* mi 

[0057] Hi2i:ii, ^nmmm^isrtzn?-** 

/U^^/O/U-tlMOSFET («ES!^t7— MO S 
FET) <D|£r®[I]£r^1- 0 112«^r, n 4 SlgHb 

ii^fftiffi i (D^mm i a mm 1 <t 9 t>is^ 

^ttTV^o ron" M^fcS3^t c Jf2^Jf SlU^ 

i^3 a ^«JBSBtC*5*t59f3e«*i-tt, ^^«c3 a 
J:Dt)S^n < gy-^JW4a^ 4fc. P" 

-^S^3 b J: 9 ta^n + §yy-^ffl^c4 bdS*fiKS 

3 0a, 3 0b«SHtt^ o ^(D-<— *M«3 

a, 3 bO«SSrflf< U/E:8B» ^«*3 

oa, 30b) <o^mysi&£te. m£<om^vA<D^m 

«30a, 3 0b(iy-^4a, 4 b COTSRICff^ 
[0 0 5 8] n 4 My-^Bi«4acirn 4 IV 

•ftffittfcit/p- a«fti*^^«*3a, 3 b (Dm 

RShtv^, n' SiS i eg (*ffi^-*r-*/U3-tr«) 

[0059] ::-e, f«Mtfiitn" s^ftiix 

1:12^-^*3 3, 3b^y- ^^«4a, 4 b 

^ti5Ki-^j^^t:Sm{4, 6H-S i C/^fflPbn, ^® 

[0 0 6 0] 4fc. p- Sj»fta*^<-^««3 a , 3 

b. n 4 iV-^^a, 4 b <0<0*ffiffl£ttlfflffl5 6 
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a, 6 bOTgjftSftTV^o mm^ L 'Y^^^^m5(D± 

y-^flfcBil Olin 4 Sy^i84a, 4b*5«tU J p 

fc. n* S!^bS**»*S« 1 1 btctt, F> 

^ylSil 1 3&s»j«SixTV>5 0 io 

[0 0 6 1 ] :^ e !7-yi tiMOSFET 

(7)giii^, m i 3~m2 o sr/a^-ciftw-rso * 
1\ mi 3(r^i-j:5iw, ni6H-s i ess, m 

(75±^ffil a 5 /zmCOn" SLgHfcSSf t c /f 2 £r 

t c /f 2ttT«WS« (1) £H«0£Aas»fc>ft* 
6H- S i CltiSo 

[0 0 6 2] * IT, H 1 4 [ZTT.-tX 0 \Z S n' WMt 

t c Jf 2 0±^gfr5e®«tw L T OJ8I 2 0 £1ES U 20 

[0 0 6 3] LTOl2 0^^it/ii, Hi 

4 bT S i H 4 , C 3 H 8 , H 2 ^fflV^, t^O, S i H 
4 /C 3 H B ^fiit^r To. 5J b-tZo Sfc. i&SiS 
S^rl 3 0 0ttt5o rtLiCj:^, 3C-SiClI 30 
ft^t'is^ o*9. 5 o oti:^ 

bTl 3 0 OtJiaflCSrTlfSirirtK, SiH, /C 
3 h 6 s?tfiJ*;3:iI3t r i j -efc^tfM-ttb ro. 5j t 

&< Lt^gf^^tHJ: *? 3C-S i C^ffi^Y*^ 
:*-Wf 5£f#5 c BP*,, 6H-S iCO (000 1) i 
<^±iC 3C-S iC (111) m%ftZj&-tZ>o 

[0 0 6 4] ?l#^c#, Ull 6 ^T^i-J: 5K> Sffi^-r 
^^^5(D±^-e^^ (LTOlf) 3l£I£Sb 
fc#l»T?T ^ * Sr ^ ^ >SA LTfV- ^-<- * ffi « 3 
0a, 3 0bt^J*t5 0 40 

[0 0 6 5 ] £ D17 [w^i-<t 5» ftja!^^^ 

^3 l^fflv^T, N ? Sr-f ^->-r3EALX. rT Sly — * 
«J&4a, 4b«r#jfti-*. -t It, ^^3 1t»S 
bfctJL SI 1 8 

Ttif t t e f 5 0±(7)gf^i«l-: L T Ol 2 2 

SrEffU t ItR I Etc ± V n S^y- 

*mt$c4a, 4 b<D— utexx/p- mmit^m^-^m 

«3a, 3bSriyf^LteD«6a, 6 b Sr«*i" 
[0 0 6 6 ] LTOI2 2 8r8fe*bfc*IL HI 1 50 
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9^*i-J:5ir, a&K^Jbfc*** MWt^iO^-^ 

mmm7<D±lZtfV is}) Mi8^LPCVD 

[0 0 6 7] 0 2 Otd^-ri^S-, y-H6 

*«7 0^Kffl#«:8fc*bfc«. LTO± 9<£5*&*UI 

5 V ^^tti 1 OXtf KM ^ttil l S:Eit8 . * 

[0068] :^i5Jat, /^-yi/-tSMos 

FET^t5o KD/^-yu-tlMOSFET 

co^n^c^ * c y > y n^y— mss t*ffi^^r^ 

83a, 3 b ^Ifflft^t'i5(Dp n*g^fCj;£ 

[oo6 9] — * c y v-y =i^y— hm«8^«ffisr 

^fjf 2twfltft-. rT S£Hb3£Sf^t: 6 /f 2 (KJ7HK 

[0 0 7 0] *|tlll«l*^*3V^Ttt*SflHS i 

C fcttgiJtwftffi^ + ^A^tfJI 5 4 UTiBV>»lb«S:«F 
03C-S i CSrlV^TV^^T-FET^ h7^^ 

[0071] o . atEWjs i c<D±\zmc&m - m 

tf, 6H-S i Cl^li:6H-S i Cxt^^^f 
^«S:«fi8;bfcO, 4H-*SiCffl^li:4H-Si 

(D { ^:V^4H-S i C^ffll^bttS^ s > ^C04H-S i C 
ttp'&W^BS < J. t s ^ 5/ ^ /V« * -C? t p 0 d{vl^^ ^> T 

[0 0 7 2] ft. SffilfJ] SiC (1, 2, 3a, 3b, 
4 a, 4 b) i*ift^^t s !50#f ■ $£H^ 
Ii^^^-tt4 LTtt, 6H-SiCifii3C-SiC 
3c.f#*->*^Ji 5 tott^-S-to-BrOte^ fc, W*.ti, 6 
H-S i CIIR4H-S i Cxt^^^ t /ui5^ 4 
H-S i CSfit 3C-Si C^t'^v-^A-gS, * 

[0 0 7 3]^ ^S«3a, 3btC*3^Tx^- 
^««3 0 a , 3 0b *S«J5lSiX^<— ^«*3 
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a, 3 b(D— U<DW-£&W-< ftot^SO-C, f 4 —7 
^-^3 0 3, 3 0b£>T<E>n* Sj^f t°Jf 
2fc*mS*S#»<4 5 (iT i^ftSi^iftli 
l^T^-y^gllSOa, 3 0 b t^E(t* s S< 
49) ^i/-^^!>yL J M-<45. ifc, ^^-^ 
-7i*3 0a, 3 0 b^«tt*«tt*£a??*l*ffl#. 

a, 3 0bfiy-^«4a ) 4 b OTSW-«/*£*tT 

B16, 1 7lC^1-«fc 3 1 <D#m 10 

[0 0 7 4] ^<o±5^***»«Btt, Tf£o#^Sr* 

(-<) ^iMigi^n" sewta*^ t?7i 2 

1g*3a, 3bi:y-^i*4a 1 4 b Srf ^tS^ft 

CibfCo fiP*>. **#«Elin- SUS^*^* 
2M-^3a, 3bty-^«4 a) 4b£r« 

«Si^^ B a a -efc5o *«i-ixHr. ^SteSffii 20 

a - 1^1x^12^-^83 3, 3b^y 
-^^«4a, 4 b Srfllfit-f S^fc3g|*4:. *BE?-** 
/Px fc°/f 5 (7>gMfcg3R<75#7l2as*4 b7t 0 
[ 0 0 7 5] :oj:9l:iIft^xtl5^i' 

£43 0 

(n) -<-^^is£3 a , 3 b O— g&^J? £ < bfc^ 
^^S83 0a, 3 0 b&nttfr<DT\ Zf\^— 
? #V>\s J $"t< 45. 30 

(/n) -r >f — y*-<— 3 0a, 30b ^SBfe/jg* 

W 7^-^-^*3 0 3, 3 0 b (-<— 

K#j«i,fc<0-e, «ig<E>»iw* mi e, i 7^*-r±5 
^«b«^-^ * ^ t y - ^ * * £ 
3 1 Srfflv^l t36S-e#. »fig = *h 
7>>7 P ^< :i4<Bl 2 co:/u — tSMO S F E T 

*a*-e#5. 40 

[0076] o£ 9 , IU1 3 CO J; 9 d^g&SJfi 1 <Z>± 
tllalUn- I^ifxtl2^f^L, El 1 4 
oiSKiT M^b^^t e ^20^g^co^T^islc 
Id, Bf3£W$**1-*'<— *«*3 a , 3b^Mt 
5 a ^IT, 01 5 0«t 9iCn-S^ftSIxt t l2^ 
±IC, Slft^tl 5 &IB«U HI 6©±5l: 

a, 3 b <fc 9 fcaSl^-f — *WSE3 0 a , 30b 

^Mt, 111 7co£ 9i:fV- y^<— 

M^7^3 1^ffl^T, -<-^S«3a, 3b(7)S 50 
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Jlffl^>BffS««Jw. -X««3 a , 3b^Si9fc 
8^y^««4a, 4b«t5o S®^ 

tfy-^M4a, 4bl:S»t5y^t*10S:» 

[0 0 7 7] i^i^at, x-r — 

ffl^^3 1^ffl^ty-^S84a, 4b«$ 

[0 0 7 8] 121 fctt, **li5«lB«wJoWSn^^-* 
/^^^/U-tSMOSFET (IS/^-MOS 
FET) ^raHj^'t-o H2 1 KiSI^T* 
3a, 3 b IP^> T^f-/^- 

Xfpi$3 0c, 30d^ y-^Stt4a, 4 b fc ttS 

< 45 0 

[0 0 7 9] :ois^ov^Tl^t^o yv-^^ 
yiif^-y^-^«3 0c, 3 0dt*4u y— 
i otKw i tcD^yi"—??'?^ 

pl^««3a, 3b^pnS^l/^ 

r^zn, :iiiaH-iailxti2M-^ 

®S3a (3b) ty-^S84 3 (4b) t?5^45 
n p n ^v ; ^^^ii)^LTb^V^^®gft/i^C. * 
^-^Ift-frbn. ««H4±»*b<4v^«B^4!9»5o 
££oT\ J: 5t-^u~ ^^•SW^t- 

iffia-LSgK^fey — ^atSU a , 4 b t^t: tX*Z<D 

[0 0 8 0] :©t5i:*»««»tt» 7E^»»S:# 

# (f^-y^i«3 0c, 3oa) ji, y~^^ 

«4a, 4 b kte&teb^^m^WI-tcCDX^ foM b 

(*4^HlSo?gJ8) fttr. l4(7)M^i^, mi 

[0 0 8 1 ] m2 2Jwtt. ***»*8^*5tt5n^^^ 
/u^^/oyu-tSMOSFET (»S^I7-MOS 
FET) G)Bfffil2S:S*i\ BS 2 2 fc*5t*T* n' SLBMt 
g^t 5 I2^®i:, n" SS i C*4 OdSjffiKSiX 
Tl^ 5 o~ 9 , ^ffi^c3a, 3 b OftBHSBfc^V ^ 

ty-^s«4a, 4b tn' mmit&m^t:m2 1& 

m<XolZn' MS i Cg4 O0SE«S*L-Cl*5 Q rc0 
n* SiS i Cl4 0(i, 3^#*->*/Hft*KT«J«;$ 

ib^^lcx^^ ^*ii:l3V^ft^*i*l 4: ITS 
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igi"5o r^n" SS i Cl4 0^«if ^r^/^t : I 

[0 0 8 2] z.(D£?lc, mm^^^^^^M4 o^y 

a, 4b^i$rIoTl^i^ D 

[0 0 8 3] tef*. EI 1 t PI«0#fiR"efc 19 . B— 0«F 

!7-/U-tSMO S F E T^iilg^, H 2 3 —HI 

2 7 Srffl^TMMtSo 

[0 0 8 4] 1112 3^^1-^9^. ni6H~S 

' i^ftli^t c l2[iTi^SS (1) tmM<D&Mi 
tmbtls nl6H-SiCit45 0 
[0 0 8 5] ^tt, HI 2 4^^-TJ: n" M£Hb 

mm* t*m 2 (D±(om^n^ l t 2 0 u 
tr, p* m^tmm^—^m^is a , 3bs»*t 

[0 0 8 6] Sfcfc. LTOl2 0 SrBfcSLfcSL 02 
5i:*ti5i:, n" SWMt3S*^ trji 2 *>±*>B¥je« 
«l;iLTOJBl4 1 SrKllU ^ni^^^UTN, £ 

[0 0 8 7] -t LT % LTOl4 1 «r(ft*Lfc«* HI 2 
^^m^^^^^-t: 0 il4 0 ^xt^^v^t^ftt^o 

3 Hb , H: *>0, S i H< /C 3 H 6 »*Jt 
Sr r-o. 5j it5. tfc, **l*Srl 3 0 0ti:t 

5 0 3c-sic«ift^t : i4 0 

[0 0 8 8] 5\^m%. 0 2 7 1^1" J: 5fc* ^Flfft* 
ift^t c i4 0^t^o -tttte*>, 7tM^ 
h*J\ SiO: I, Si NI^^^^^^^M^ 
^jcL. K7-f^7^^ («itf R I ES) fc:J:9*» 
f^t 8 i4 0^^t^, Sfc, 

a, 4bfeitfp" ffiR4fcS*-<—*««3 a , 3 b CO 
[0 0 8 9 ] -t<D«, 0 2 2^*-tJ: 5 i-, Hfc* 

m (f-hmitm 7^ts 8 h«t 
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20 

9 4tai"5o LTO«fcO<fcS*6»Bl9Sr»* 

^ y 9 y — 1 oswkk 1 

^riaSi-^o j£K«£ i o o o^T^-A^fi 

[0090] :(Di5(:u, /<7-yi/-tSMOS 

FET^«o :^!7^l/-tlMOSFET 
xt e i4 0cr)tt*MMfcJ:l> + P* SRfls**'*-** 

10 «3a, 3btiift^tl4 0(7)pn^^ 
[0 0 9 1 ] —Jj. #V is}) M@8C1E|- 

^-tt, n* Sy-^«4a, 4b^b*I^t^x 
t c i 4 0 ^g^ lilf t^/^ tl 4 0 /(^ n' Me* 
>ffc3S*^trji2^8ltix. rT SWixt c I2 ( K y 

&R1 (iT KKV) — ftiEteiSttixSo 
20 [0 0 9 2] y — ^1^4 a , 4bdr^mf L ^ 

[0 0 9 3] r.C3J:5^**lfc»ttf4, TIE04W»Sr* 
(-f) t®^t^xt 9 i4 0tty-^^4 a, 4b 
i$4 a , 4 b^e>^ffi^ir^^^t P JB4 0 

30 (n) -(D±M^(Dmm3>mtisX, 023^5^*1 
u im2 4<D£?\zn- m^tmm^^m 2<Dmmn<D 

BfftWWw, M^«SS:*-ta^— ^«*3 a, 3b£ 
fc t fclw, HI2 5<7)J; 5 JC-<-^^ifSc3 a , 3 

H26o«t9^n- staMkS*^trji2^±^. 

t ^/l^x t e f 4 0 ^rx t c ^ =Jr ^> t /^f U , m2 7<D£ 
pl:y-^4a, 4 b<D±CD— gMCgB^^r^/^ 
40 t 8 i4 0 ^at/ct§^I?i$®tt^^t: e i4 0 
SrlSlfe*-tSo [12 2<D£ 9{-^®^^^^^t c 

140 co^ffi^y— h*68ft«!7 ^IT^- hff&8 
Mtstifcii, ^-7ffi*3a, 3bfcii;y-^ 

S%4a, 4 b CftdttS y-^Sffi 1 0 *«^t5o 

[0 0 9 4] 3fc*3, *»1<??JSSP](!: IT, EAT^ 
J:9^bTt><tv\ B2 8i:*ti5i:, ^M^3 

a, 3b(3^t, — gHC0H$^J5< t ? oTl^, 
50 £o ^co--— ^««3a, 3 bO«* Srl»< 
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(7^f-/^S«5 0a ( 5 0b) ^«WS 
5 0 Sfc, -r -< — ^^i^5 0 a , 5 0b — ^ . 

[0095] mimmjfmRifm2mmmmtm 

|i:y^S«4a, 4bK[H]ffl56a, 6b*MU 

[0 0 9 6] *>5W3\ 02 9i-^"f*«t *m 10 

83a, 3 b Cio^T, — ^^Ol^^^W^xV "•7 P ^— 

^i85 0 C) 5 0dHy"^ii4a, 4 b t f£ 

< <4S. 

[0 0 9 7] Sfc. ^3H*:»tElin* U«^3S3f^f 
i2M-^«3a, 3 b t y — *iiB«4 a , 4 b £ 

if 4 0 <7^fc3£§ft<£>*£iRS . ^spJCTfcoTtJ; 

l\, 20 

[B9Oflf¥ftR0l] 

MO S F EKDiSfS^a 
[SI 2 ] /^-yu-tlMO S F E T<0«SI&S: 

Rnw-sfcatxaWBBio 

[ID 3] ^Ii:</<!7-7 P l/-tlMO S F ET^Mil 
lfi«:R5l!-*-Sfcae>G>»rffil». 

[0 4] C< /N°7-yi/-ffMO S F ET^M3^ 
I«*RWi-5fc«t>a>WBBBI. 

[05] P)C< S F E TOSil 30 

[0 6] P)C</^17— -f\s— flMO S F ETcOM5t 

Xg&R531-Sfc*oWffiHo 
[0 7] n^<^V — ^\y— tiMO S F E TcDMit 

[0 8 ] [r}C<^I7 — ^U— fiMO S FET(DS5t 

xn -r 5 fc » co mm 0* 

[19] HC<'<!7 — fiMOSFETOKi 
ia*rKn-*-5fc*!)^Wffiia. 

[0 10] Sffi^^/i^tfJIcoJSS t WEE£ <DKMS 40 
«r*i-RWH 0 

[011] mi<Dmi>mm^r>mM<Ds<9--yi — -r 

iMO S F ETOMitX^Srf^PJ-r^fc^^frraS, 

[012] m2<D9m<oj&i&\z.&ftz>'<v—-7i' J - -r 

IMO S F E T COlSrffiflJatS^lU 
[01 3] /^!7-y I/-tlMO S F E TO»il8 



[014] 
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lR)C</'y-y^tlMOSFET<7)S 



[01 5] [p)C< /^-yu-tlMO S F ET(DM 

[01 6] fi)i:</^-7 P U-tSM0SFETC0S 
m. X S Sr R W i" 5 fc * O Wf ffi 0o 
[01 7] ID C < ^y-yi^-tSMO S F E TCOJK* 

[01 8] RIC<^17 — ^U— tlMOSFET^I! 
i&XfifcRSIl1-*fcA(0WrffiBI. 
[01 9] Ir)C< fiMO S F ETCOM 

[02 0] mz<y< T 7 — y i ^~-^mMosFET(Dm 

[02 1] »30jl«^Hf»C*5»tS^!7 — ^U'— + 
IMOSF E TOKBB«|3Mt*H. 

[02 2] n4<Dmifc<OJ&1&\Z&ttZs<V--7l'—~r 
SMO S F E T ^»®«^«5t0o 

[02 3] /^-yu-tlMO S F ETOSilg 

[02 4] Ir] C < s<*7 — ZfX* — tSMO SFET (DM 

it Jimzmm -r z> it * <t> 0* 

[02 5] |^li:<>'^-ri/-tSMO S F ET^M 

^x^^i^p^-r^fci6oiifT®0o 

[02 6] Ir)C< /^-yi/^tSMO S F ETc7)M 
iSxaSrRW-rsfcftoWrffiH. 

[02 7] fflZ<s<y— Zfl tiMO S F ETCDM 

5fXSSrRM-rSfc«)W»fffiBI 0 

[02 8] ^ 4 co ^ ^ ^ ^ T ^ S i J 0"'J ^ ^ - 7 — ^ U i- 
SMOS F ETCOM^XfM^I^0^-r^fci6(O»fm0 o 

[02 9] m4(n%mmmx~<nfa<D%w\\(Ds<y-7\s 

0o 

[030] a*a«*RWi-afc*<^ ^yfSMo 
[031] mkmt<om*»*vLmto. 

[03 2] tS^tfSrR^tSfcA^^l — tSMO 
SFET <E>||frfl5«S£«5*;l3 0 

t e /f, 3a, 3b-p" SLR'ftS*'*— 4a, 

'"f-vmwm, 8-*y'>y3^-hti, 10- 

y — -^ttfli, 1 1- KU^ yf®, 30 a, 30 b, 3 
0c, 3 0d-fV-^-^i8s 3 1— 4 

0 -iift^tl, 50a, 50b, 50c, 5 
0 d ■••x^— *«*o 
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